Abstract-This research investigates and identifies some of the major factors affecting students' adoption of an elearning system at the Arab Open University in Jordan. Elearning adoption is approached from the information systems acceptance point of view. An extended version of the Technology Acceptance Model (TAM) was developed to investigate the underlying factors that influence students' decisions to use an e-learning system. The proposed model extends previous work by include actual system use as a dependent variable in addition to intentions to use. The model was estimated using Structural Equation Modelling (SEM). The final model derived from this study indicated that beliefs about usefulness and ease of use partially mediate the relationship between external factors and intention to use and actual use of e-learning systems.
INTRODUCTION
The Internet has been growing at an exponential rate.
There are approximately 1.5 billion Internet users around the world and approximately 42 million Internet users in the Middle East [1] . The global growth rate of Internet users between 2000 and 2008 was 290% compared to 1,177% in the Middle East. The Internet and the web have transformed the business environment and the way people communicate. In higher education institutions, adoption of the Internet and web-enabled systems for learning has been rapidly increasing. For example, the Open University (OU) has become the UK's largest university with over 200,000 students [2] . This appears to be due, in part, to the flexibility and portability of the delivery of web-based learning. However, there is a lack of empirical examination of the adoption of web-based learning systems [3] . Successful adoption requires a solid understanding of user acceptance processes and how to entice students to accept these technologies [4] . Much research has addressed the antecedents of technology use, but the overwhelming majority of the studies have focused on users in developed countries [5] . Developing regions of the world have much to gain from the Internet and IT in general, but have received relatively little research attention [6] , even though cultural differences may influence technology use [7] . Jordan is witnessing rapid developments in information technology. The total number of Internet users increased from 127,300 in 2000 to 796,900 in 2007 and the penetration rate grew by 526% [1] . The vision of HM King Abdullah II that "Jordan will become an IT hub for the region" [8] has been a rallying call to government ministries and agencies, private sector associations and companies, non-governmental bodies and individuals within the society to pull together to exploit IT for the future benefit of all citizens. In addition, the King expressed the country's aspiration to become a regional leader in e-learning. "This is not just for Jordan", said the King "If we are successful here, we'll be doing it for the rest of the Middle East" [9] . The Arab Open University, (AOU) was founded by Prince Talal bin AbdulAziz under the umbrella of the AGFUND (Arab Gulf Program for United Nations Development Organizations) and is headquartered in Kuwait, but one of its first branches was founded in Jordan in 2002.
II. TECHNOLOGY ACCEPTANCE MODEL (TAM)
The problem of identifying and measuring the factors [10] that determine computer usage has inspired many researchers in the management information system (MIS) community during the past two decades. TAM is an intention-based model that was developed specifically for explaining and predicting user acceptance of computer technology [11] and has been widely applied in a variety of settings [12, 13, 14, 15, 16, 17, 18, 19] . Although the TAM initially focused on system usage in the workplace, researchers have employed the model to help understand website usage [20, 21] and e-learning [22] . TAM has probably generated more empirical evidence in explaining technology acceptance than any other approach [19] , and previous research has suggested it could be an appropriate model to examine a student's acceptance of e-learning applications over a period of time [16] . TAM is an adaptation of the theory of reasoned action (TRA), but specifically tailored for modeling user acceptance of information systems [23] . According to TRA, beliefs influence attitudes, which lead to intentions, which then generate behavior. Perceived usefulness (PU) is defined as "the prospective probability that using a specific application system will increase his or her job performance within an organizational context". Perceived ease of use (PEOU) refers to "the degree to which the prospective user expects the target system to be free of effort" [23] . However, perceived ease of use and perceived usefulness may not fully reflect the users' intention to adopt IT, and researchers need to address how other factors affect usefulness, ease of use, and user acceptance [11] . These factors are likely to vary with the technology, target users and context, which include external influences [13] .
III. INDEPENDENT VARIABLES

A. Subjective Norms (SN)
According to the TRA model, in addition to the individuals' perceptions and beliefs, social influences may affect behavior [26] . In some studies, social influences are STUDENTS' DECISIONS TO USE AN ELEARNING SYSTEM: A STRUCTURAL EQUATION MODELLING ANALYSIS equated to subjective norms and refer to other people's opinions, superiors' influence, and peer pressure [27] . In others it is argued that people might use a system to comply with others' mandates rather than their own feelings and beliefs [28] . Subjective norms have been found to play two separate and different roles: one as the antecedent of behavioral intention and the other as the antecedent of perceived usefulness. Empirical support for the relationship between social norms and behavior can be found in many studies [20, 29] . In the e-learning context, there is evidence that SN influences the learner's satisfaction with and motivation for e-learning [30] . In addition, SN was a significant predictor of students' satisfaction [31] . Moreover social factors can enhance students' motivation and satisfaction [32] . In this study, subjective norms refer to a student's perception of opinions or suggestions of significant referents concerning his or her acceptance of an e-learning system at the AOU. SN can have a significant direct [27, 33, 34] or indirect effect [20] in predicting an individual's intention to use computer technology, and significantly influence perceived (system) usefulness [35] . Thus, we hypothesize: H1: Subjective norms will have a positive effect on perceived usefulness of e-learning systems.
H2: Subjective norms will have a positive effect on the intention to use e-learning systems.
B. Internet Experience (IE)
Research studies suggest that prior experience is important in an individual's acceptance of IT [36] . Prior experience may strongly influence intention to use and usage of a specific system through perceived ease of use [37] and through perceived usefulness [38] . In the context of elearning, a student's course website use tends to be greater when the site is viewed as being useful and easy to use [39] . Thus, as student experience with a technology increases, they perceive it to be easier to use and more useful, and therefore, are more likely to use it. Thus, we hypothesize:
H3: Internet experience will have a positive effect on ease of use of the e-learning systems.
H4: Internet experience will have a positive effect on perceived usefulness of the e-learning systems.
C. System Interactivity (SI)
Research suggests that system characteristics can influence the intention to use and usage behavior of the system. Arguably, the main advances in distance education will come from technology that promotes increased learner interaction [40] . As Paloff and Pratt note, "the key elements of learning processes are the interactions among students themselves, the interactions between faculty and students, and the collaboration in learning that results from these interactions" [41] . A web-based learning (WBL) environment should combine both synchronous and asynchronous communication to support various elements such as text, graphics, audio and video messages [42] . For example, students' grades have been found to be highly correlated with students' interactivity [43] . We hypothesize:
H5: System interactivity will have a positive effect on ease of use of the e-learning systems.
H6: System interactivity will have a positive effect on perceived usefulness of the e-learning systems.
D. Self-Efficacy (SE)
Self-efficacy is an individual's belief in their capability to adopt certain behaviors or it is one's personal beliefs about his or her ability to perform certain tasks successfully. Perceived self-efficacy refers to the beliefs in one's capability to organize and execute the courses of action required to produce a given accomplishment or outcome and originates from various sources including performance accomplishments, vicarious experience, verbal persuasion, and psychological states [44, 45] . Self-efficacy is an antecedent of perceived ease of use and object use ability [28, 46] . Computer self-efficacy is a significant determinant of behavioral intention to use information technology [47, 48, 49] . Self-efficacy is a major predictor of both intention and behavior after controlling for intention [50] .
In the e-learning context, self-efficacy is interpreted as one's self-confidence in his or her ability to perform certain learning tasks using an e-learning system. A student who has a strong sense of his or her capability in dealing with an e-learning system has a more positive perception of ease of use and usefulness and he or she is more willing to accept and use the system. We hypothesize that: H7: Self-efficacy will have a positive effect on ease of use of the e-learning systems.
H8: Self-efficacy will have a positive effect on perceived usefulness of the e-learning systems.
E. Technical Support (TS)
Technical support can be defined as people assisting the users of computer hardware and software products, which can include hotlines, online support service, machinereadable support knowledge bases, faxes, automated telephone voice response systems, remote control software and other facilities [51] . Technical support is one of the important factors in the acceptance of technology for teaching [52, 53, 54] and in user satisfaction [55] . Training and prior computer experiences can have a significant impact on system use [56] . Many failed e-learning projects did not have access to technical advice and support [57, 58] . If technical support is lacking, e-learning will not succeed [39] . Recently, the TAM has been extended to include technical support as an independent variable in explaining user acceptance of WebCT [3] . The results showed that technical support has a significant direct effect on perceived ease of use and usefulness, while perceived ease of use and usefulness are the dominant factors affecting the attitude of students using WebCT. We hypothesize that: H9: Technical support will have a positive effect on ease of use of the e-learning systems.
H10: Technical support will have a positive effect on perceived usefulness of the e-learning systems.
F. Other Factors
The TAM model posited the beliefs of perceived usefulness (PU) and perceived ease of use (PEOU) as determinant factors of the intention to use IT. IT usage intentions, in turn, are assumed to directly influence actual use. Therefore, we hypothesize:
H11: Perceived ease of use will have a positive effect on perceived usefulness of the e-learning systems.
H12: Perceived ease of use will have a positive effect on the intention to use the e-learning systems.
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H13: Perceived usefulness will have a positive effect on the intention to use the e-learning systems.
H14: Intention to use will have a positive effect on the actual use of e-learning systems.
IV. METHODS
A. Research instrument
A seven-point scale was employed to measure TAM variables. This type of scale is argued to meet reliability and validity criteria [11, 20, 23] . The TAM variables were measured using Likert-type (agree-disagree) rating formats. The research instrument (questionnaire) used 36 items (see Table 4 ) to measure the eight variables shown in Table 1 . One further item was used to obtain a selfreported measure (frequency of use) of actual system use. Frequency of using a system is typical of the usage metric routinely used in MIS research [23, 59] . Full details of the methods used to generate questionnaire items and the approach employed to construct the research instrument can be found elsewhere [59] .
B. Subjects
Since Arabic is the main language spoken in Jordan, the empirical study was conducted in the Arabic language.
The Arabic questionnaire was pilot tested using Arab Open University students. Participants in the study consisted of undergraduate students who were taking the last lecture of the first basic computer literacy classes at the Arab Open University (AOU) in Jordan. The courses made substantial use of WebCT. Participation in this study was voluntary, and 486 of 654 students (74.3%) who were enrolled in these classes agreed to take part. Sixteen questionnaires with more than 5% of missing data were identified and deleted. Thus, 470 questionnaires were included in the analysis. The sample was 470 cases, the analysis conducted on 36 items; the ratio of items to cases was 1:13. The majority of respondents were female (68%). Participants were drawn from different faculties, a little less than half (45.5%) of the students were studying in the Faculty of Educational Studies. Also, a little less than half (46%) of the students were full-time workers, the other students were classified as not working (42.5%) and part-time workers (11.5%). The student population was not therefore full-time, young and campus-based. The proportion of students who had computers at home was 81%, and 44.7% had an Internet connection at home. 44% of the students stated that they had more than two years' Internet experience; 15% of students had never used the Internet prior to the course.
V. DATA ANALYSIS AND RESULTS
A. Analysis of Measurement Validity
Measurement validity in terms of reliability and construct validity was evaluated. The measures of reliability ranged from 0.802 to 0.877 (see Table 1 ); all are in the acceptable range (0.7 to 1.0) [60] . As shown in Table 2 , factor correlation coefficients, ranging from 0.389 to 0.797, all indicated that the constructs were correlated yet statistically distinct and, therefore, provided a strong evidence of discriminant validity. Generally, a factor correlation of 0.85 or higher indicates that two factors might be the same factor in measurement terms. Correlations greater than 0.3 for the sample size of 470 used in the analysis are statistically significant at the 0.01 level. An inspection of the correlation matrix revealed that all of the inter-item correlations were significant at the 0.01 level. The items associated with a particular measure correlated more highly with each other than with items associated with other measures in the model. As a result, the convergent and discriminant validity of the measurement can be demonstrated. Exploratory factor analysis (EFA) was used as an initial step to be sure that all the a priori factors differ from each other. This can be assessed through principal component analysis (PCA). Using VARIMAX rotation, PCA was used in an attempt to reconstruct five composite factors. When interpreting the rotated factor pattern, an item is said to load on a factor if the factor loading is 0.4 or greater [60] . Using this criterion, the rotated pattern matrix was examined for items that did not load on a factor with other items from the same scale. Items that crossloaded on multiple factors were also examined and deleted. The PCA showed five factors were extracted. The results of the PCA for each of the factors are given in Table 3 . These results show that the loading of individual items on the factor exceeded 0.4 [60] . In Table 3 , all factor loadings (see the numbers in bold) were greater than 0.5 and no cross loading on multiple factors exceeded 0.5. As a result, all the factors added to TAM as external factors that may affect students' adoption of e-learning system were extracted. PCA was used again in an attempt to reconstruct all factors (external and endogenous) together. The results of the PCA for each of the constructs are given in Table 4 . As a result, eight distinct factors in the proposed model were extracted.
B. Overall Model Testing Results
An analysis of the standardized residual for the initial model suggests that the maximum residual is for the covariance between the measured variables IE (and particularly the sub-measure represented by item IE3) and AU (through PU) followed by IE and AU (through PEU). Their values are 5.023 and 4.125 respectively, values (> 4.0) which indicate a structural relationship in the form of a direct path from IE to AU. In the initial model, the relationship between these two constructs is accounted for only by the indirect relationships:
IE
PEOU ITU AU
Based on these results, the initial model was modified to include a direct arrow from IE to AU (see Figure 2) . The commonly used measures of model fit, based on results from an analysis of the modified model, are summarized in Table 5 . All goodness-of-fit statistics are in the acceptable ranges and indicate acceptable fit to the data. The estimated modified model can be expressed by the following structural equations with non-standardized regression coefficients: In the above equations, the regression coefficients in each structural equation of the model are the path values. The error variance represents the proportion of variance in intention to use that was unexplained by perceived ease of use, perceived usefulness, and subjective norms. The critical ratios (or t-values, obtained by dividing the path values by their standard errors) in Table 6 were used to test whether the path values were significantly different from zero. The path values were significantly different from zero if the critical ratio exceeded 1.96 and thus the significance level was less than 0.05. As shown in Table 7 , nine of thirteen paths were significant.
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C. Hypothesis Testing
The discussion in Section 3 above generated fourteen individual hypotheses. A particular individual hypothesis is supported by our results if the direct path coefficients linking the two variables in question are statistically significant. For example, the first hypothesis was expressed as:
H1: Subjective norms will have a positive effect on perceived usefulness of e-learning systems.
The results of testing this hypothesis are shown in the top data line of Table 6 ; the hypothesis is supported by the statistical evidence. Results for hypotheses 2 to 13 are shown in subsequent rows. Hypothesis 14 is supported by equation 4 which shows a significant and positive relationship between actual use of the e-learning system and intention to use. However, if we disaggregate the total effects shown by the coefficients on the independent variables in equation 4 into direct and direct effects (not shown here, but covered in detail elsewhere, see [59] ), the major components of the relationship between AU and ITU are indirect effects, although the direct effect is statistically significant. Overall, however, equation 4 only explains 21% of the variation in actual use of the e-learning system.
VI. DISCUSSION
The results of estimating the modified model demonstrate the importance of perceived ease of use and perceived usefulness in mediating the relationships between external factors and intention to use e-learning systems. The study explained 75% of the variance in intention to use and 21% of variance in actual use of the system. The final model indicated that beliefs in the usefulness and ease of use partially mediate the relationship between external factors and intention to use and actual use of elearning systems. The results show that self-efficacy is an important determinate in perceived ease of use [46] and self-efficacy showed a strong direct effect on perception of ease of use [11] . The results also indicated that selfefficacy had the strongest indirect effect upon students' intention to use e-learning, and this is consistent with some other prior studies [27, 37, 62] . The results show that a student's prior Internet experience influences perceived usefulness, perceived ease of use and actual use of an elearning system. However, unexpectedly, the relationship between experience of using the Internet and perceived usefulness of the e-learning system was negative, although not statistically significant. A possible explanation for this relationship is that students with high Internet experience were looking for more facilities and benefits from using the e-learning system, which is they had higher expectations. The relationship between Internet experience and actual use of the e-learning system was stronger than the relationship between intention to use and actual use. This result was consistent with that the notion that actual use requires skills and resources such as those acquired using the Internet [62] or that students who tend to use IT in other contexts will also tend to use it for study purposes. System interactivity is students' perceptions of a system's ability to provide interactive communications between instructor and students and among students. There was no evidence to support the initial hypothesis that system interactivity would be a positive factor would positively influence students' perceptions of how easy an e-learning system would be to use or how useful it might be in their studies. As a consequence system interactivity did not play any (indirect) role in influencing either intentions to use or actual use of the system. From the results, technical support (such as training and support) was found to have a direct effect on perceived usefulness and an indirect effect on intention to use. This showed the importance of user support and training in influencing the perceptions of students. The model was much more successful in explaining the variation in intentions to use the e-learning system than it was in explaining actual use. This could be due to one of three reasons. Firstly, there may be a gap between (good) intentions and action; that is intentions are not always translated into action. This is a very a familiar phenomenon and may well be an inherent part of human nature. One explanation of this may be that there may be intervening variables in the gap between intentions and actions which mediate the relationship; lack of time may be one. Secondly, the model may omit variables which are important in determining actual use. The most prominent of these might be the availability of suitable access to the system. Thirdly, ex ante intentions or even early activity may not be a good guide to continuance behavior. In general it is well known that initial enthusiasms for new systems are often dampened by the realities of actual use and that users often revert to existing ways of doing things after a short trial period. The problem of potential omitted variables is a limitation to the current work and provides potentially fruitful avenues for further research. The inclusion of additional relevant factors could result in a model that has more explanatory power. A second area which could provide improvements is in the measurement of some of the variables. In previous research behavioral intention is the closest construct used as a surrogate for elearning usage. The model explained a significant portion of the variance (75%) in behavioral intention to use the system, but only a small portion of the variance (21%) in actual use. In this study, a self-reported measure provided by respondents was used to measure actual use; however, this might not be the best way to measure actual use.
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VII. CONCLUSIONS This research has extended the TAM in a previously unexplored direction with positive results. Most of the relationships between the constructs postulated in the model are well supported. This provides further evidence of the appropriateness of applying TAM to measure the acceptance of e-learning systems. In overall terms the educational technology literature does not always make great use of models and approaches drawn from outside the mainstream educational discourse. Whilst the TAM does not hold all the answers or even many of them, it can provide a useful perspective for advancing our understanding of why students make use of e-learning systems and the ways in which educators might improve the takeup of e-learning opportunities by students. To encourage students' intention and use of the system, university administrators, designers, and instructors might focus on creating ease of use and usefulness perceptions and creating social expectations regarding usage. It is essential for universities to provide effective student support, including training courses, to encourage students to use the system. On the other hand the approach exemplified in this work, that of applying a systems point of view to e-learning, ignores the major pedagogic and other educational debates in the e-learning arena. Issues of student and tutor engagement, teaching style, interactivity in course delivery, the quality of the content and the design of the course and are all major influences on students' use of e-learning systems. None of these form part of the model discussed here. 
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